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network (29) simply passes the visited network 
the Internet address, or URL, of the announce- 
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1 

Delivery of Announcements to a User of a Communications System When 
Roaming in a Network Away from the User's Home Network 

5 T^hnira! F^^ld 

The present invention relates to a method and apparatus for providing familiar service 
announcements to a user of a communications network who is visiting a network other 
than the user's home network. In particular, but not exclusively, the present invention 
relates to such method and apparatus in mobile radio systems such as systems operating 
10 according to the GSM standards. 

As used herein, the term "announcement" covers not only voice messages (whether 
giving instructions, delivering a message, asking a question, etc) but also any other 
audible sequence such as a tune and, where appropriate, visual images and sequences. 

15 

Background Art 

In mobile radio systems, such as GSM, a user ("subscriber") will generally be registered 
in one network but have the ability to roam across other networks of the system. The 
20 user has a unique identity that enables a visited network (that is, any network other than 
the user's home network) to identify the user's home network and thereby retrieve the 
user's profile. In particular, the visited network can ascertain for what services the user 
is registered and appropriately respond to service requests from or in relation to the user. 

25 In GSM a number of standard services are defined and are available in every network. 
In addition, there are network specific value-added services. Unfortunately, there has 
been no agreed means for enabling a roaming user to have the benefis of these value- 
added services whilst outside the user's home network. Recently, standardisation work 
has been undertaken by ETSI to provide a standard protocol for enabling a visited 

30 network to have the home network of a user run a value-added service for a user who 
is roaming in the visited n^ork, the results of mnning the service logic of the service 
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being communicated to the visited network for delivery of the service to the user. This 
GSM enhancement is called CAMEL (Customised Applications for Mobile network 
Enhanced Logic). 

5 However, currently there is no means for handling the announcements involved in value 
added services that are being provided to a visited network from a user's home network. 
To understand the problem, it must be appreciated that normally a service control pomt 
(or other service-logic execution platform) invokes any announcement required by a 
service by specifying an announcement number; this number is passed back to the MSG 

10 (or SSP in a fixed network IN solution) where the amiouncement corresponding that 
number is played to the user over the bearer connection set up to the user. Relying on 
the amiouncements avaUable in the visited network wiU generally result in complete 
nonsense being delivered to the user as there is no uniformity in announcement 
numbering. Even if (here were, this would not solve the problem that the visited-network 

15 announcement may well be in a foreign language for the user. 

Summary nf fliP If^YAHtr" 
According to one aspect of the present invention, there is provided in a communications 
system in which a user is registered with a home network for a particular service which 
20 has an associated announcement accessible to a service subsystem of the home network; 
a method of fecflitating service delivery to the user whilst the user is roaming in another 
network (a "visited" network) of the communicatioiis system, the method comprising the 
steps of: 

(a) determining the presence of the user m a said visited network and identifying for 
25 the user's home-network service subsystem; 

(b) - either before or at the time that said particular service is required in respect of 

the user when the latter is roaming in said visited network, causing the user's 
home-network service subsystem to pass to a service subsystem of the visited 
network, or to direct the latter towards, the announcement associated with the 
30 requested service, said announcement being transferred to media delivery means 

of the service subsystem of the visited network over a data network, and 
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(c) - during delivery of the service in the visited network, delivering the 
announcement from the media delivery means of the visited network, over a 
bearer connection of the visited network, to the user. 

5 This arrangement permits announcements faniiliar to the user to be played to the user 
when a service is required whilst the user is roaming. This is particularly advantageous 
where either the native visited-network announcements comprise foreign language speech 
or there are no equivalent annoimcements available in the visited network to those 
required. 

10 

In a preferred embodiment, the conununications system is a mobile phone system such 
as GSM. For example, the system may be a GSM system with the CAMEL enhancement 
that enables a home-network value added service to be provided to the user when 
roaming in a visited network, by running the service logic on the service subsystem of 
15 the home network and arranging for the results to be passed to the service subsystem of 
the visited network. In this case, the announcement associated with the service is 
provided, or pointed to, by the home-network service subsystem and used by the visited- 
network service subsystem in delivering the service. 

20 Where the service to be provided is a standard service provided by both the service 
subsystem of the home network and the service subsystem of the visited network with 
both subsystems having service logic for implementing the service, then generally upon 
the service being required whilst the user is roaming in the visited network, the service 
subsystem of the visited network will run its service logic for the service; in this case the 

25 associated announcement used will be that provided, or pointed to, by the home-network 
service subsystem. 

In one embodiment the announcement is held m storage means of the home network and 
is passed in step (b) by the home-network service subsystem to the visited-network 
30 service subsystem. In another embodiment m which the announcement is also held in 
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10 



15 



Storage means of the home network, the announcement is pointed to in step (b) by the 
home-network service subsystem for fetching by the visited-network service subsystem. 

Rather than the announcement being held in the home network, it could be held in 
storage means of a data network external to said communications system. In this case, 
the announcement can either be fetched in step (b) by the home network service 
subsystem and passed by it to the visited-network service subsystem, or the 
announcement could be pointed to in step (b) by the home network service subsystem and 
then fetched by the visited-network service subsystem. 

Advantageously the aforesaid external data network is the Internet or an Intranet and the 
announcement is a personal one determined by the user and held on an Internet/Intranet 
server. Preferably the server is an HTTP server and the home-network service subsystem 
points the visited-network to it by passmg the URL of the announcement . 



Brief Description of Drawing s 
Embodiments of the invention wiU now be described, by way of non-limiting example, 
with reference to the accon:q>anying drawings, in which: 
20 Figure 1 is a block diagram showing the main components of a GSM cellular 
mobile radio system; 

Figure 2 is a diagram illustrating the provision of services in a user's home 
PLMN; 

Figure 3 is a diagram illustrating the provision of services in a PLMN being visited 
25 by a user but without implementation of the CAMEL enhancement; 

Figure 4 is a diagram illustrating the provision of services in a PLMN being visited 

by a user, with the CAMEL enhancement implemented; 
Figure 5 is a diagram illustrating a first embodiment of the invention in which 
announcements are stored in a database connected to an SCP of the home 
30 PLMN; and 
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Figure 6 is a diagram illustrating a second embodiment of the invention in which 
announcements are stored on a server connected to an external network. 

5 P^t Mode for Carryjing Out tt^<? favwtiiQn 

Qyeryiew Qf a qSM N^orK 

To facilitate an understanding of the present invention a brief overview will be given of 
a GSM-type network . Thus, Figure 1 is a diagram showing the main elements of a 
10 public land mobile network (PLMN) based on GSM digital cellular radio technology. 

The Figure 1 network comprises a network and switching subsystem (NSS) 10 which 
connects with a plurality of base station subsystems (BSS) 11; the BSS provide radio 
communication with mobile stations 12 (only one of which is shown in Figure 1). The 
15 NSS 10 also communicates with the fixed public network 13 (the public switched 
telephone network PSTN and integrated digital services network ISDN). Indeed the 
PLMN can be thought of as an access path to the PSTN/ISDN, though calls may also be 
wholly contained within the PLMN. 

20 Each BSS 11 comprises a base station controller (BSC) 17, and a plurality of base 
transceiver stations (BTS) 18 each controlled by the BSC 17. Each BTS 18 has radio 
transmitters and receivers for providing radio coverage of a local area known as a 'cell'. 

Signaling and user data (digitised voice and other digital data such as computer data) pass 
25 between each mobile station 12 and the BTS 18 of the cell in which the mobile station 
is located. As a mobile station moves from one cell to another, control of handover of 
conmiunication with the mobile station from the BTS of the old cell to the BTS of the 
new cell, is effected by the BSC. 

30 The radio interface between a mobile station and BTS is standardised within a particular 
system such as GSM. Similarly, the interface between each BTS 18 and its associated 



wo 98/37685 



PCT/EP98/01120 



6 

BSC 17, by which user data and signaling are exchanged between these elements, is also 
generally standardised (in GSM, this interface is known as the 'Abis' interface). 

Each BSS 11 communicates with a mobile switching centre (MSG) 20 of the NSS 10, 
5 each MSG 20 generally being in communication with several BSS. The mterface between 
a BSS and an MSG is again generally standardised, this interface bemg known as the 'A' 
interface in GSM. 

In GSM networks, user data and signaling are multiplexed across the radio interface, the 
10 'Abis' interface and the 'A' Interface. However, within the NSS, user data and signaling 
are handled separately. This is shown in Figure 1 by depicting user-data paths in solid 
lines and signaling paths in dotted lines; when both use the same path, a solid line with 
superui^)osed white dots is used. 

15 In the NSS, the user data is handled by the MSGs and for a given call, the user data will 
commonly traverse two MSGs 20. Although in Figure 1 the MSGs 20 are shown as 
directly connected by a solid line, this should be understood merely as showing that user- 
data traffic can pass between the MSGs; in practice, whilst a direct connection is used 
where justified by traffic levels, MSGs may be connected through the mtermediary of 

20 the fixed public network 13. 

In addition to the MSGs 20, user data may also be handled in the NSS by what in GSM 
parlance is known as a gateway MSG (GMSG) 21. The purpose of the GMSG 21 is to 
handle calls set up in either direction between mobile stations and outside of the PLMN; 
25 thus for a call from outside of the PLMN towards a mobile station, the GMSG 
determines where the call should be routed to catch up with the mobile station. In 
practice, GMSG functionality is often provided at each MSG. 

30 The remaining components of the NSS 10 are concerned with control functions and these 
components communicate with each other, with die MSGs and GMSG, and with the fixed 
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public network through signaling links using a signaling system generally based on the 
SS7 ( CCmr signaling System No.7) standard. Within the NSS 10 a GSM system uses 
the MAP (Mobile Application Part) protocols for non-circuit-related signaling traffic and 
the TUP (Telephone User Part) and ISUP (ISDN User Part) for circuit-related signaling 
5 traffic. Again, the signalmg paths between conqronents of the NSS 10 are not necessarily 
diiTTOt bm wiff goieKdly ^B^^ SS7 network associated wifli the fixed public 

network. 

The components of the NSS not already described are: 
10 - the Home Location Register (HLR) 23 - this contains information about 
subscribers registered with the PLMN (such as the services available to a 
particular subscriber and the PLMN network address of the MSG where the 
subscriber is currently located); 

the Visitor Location Register (VLR) 24 - generally, each MSG has its own 
15 associated VLR which holds both subscriber profile data about users currently 

visiting the area covered by the MSG (including data about the services for which 
they are registered), and data about the current location of each user within the 
MSGs coverage area; 

the Authentication Register (AuC) 25 - this component is closely associated widi 
20 the HLR and holds data providing for subscriber identification and encryption of 

calls; 

the Equipment Identify Register (EIR) 26 - this stores information about the 
mobile stations 12 themselves; 

the SMS Gateway 27 - in GSM, a special "Short Message Service" is available, 
25 this being provided through the SMS Gateway. 

Three main control fimctions may be identified in regulating calls in the PLMN (the 
signaling traffic being the communication required to implement these fimctions). These 
three functions are: 

30 - radio resource mimagement - this is die task of establishing, maintaining and 
releasing stable connections between mobile stations and an MSG despite 
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movements of a mobile station. This management function primarily involves the 
BSCS but also the BTSs and MSCs. 

mobility management - this is the task of maintaining up-to-date user location 
information so as to permit incoming calls to be routed to the appropriate mobile 
5 station; in GSM, the address of the MSC in the area of which a user is to be 

found , is stored in the user's HLR whilst the user's location within that area is 
held in the VLR associated with the MSC. This management function involves 
the MSCsA^LRs and the HLR. 

call management - this task involves, as well as the usual control of calls as 
10 found in the fixed public network, the routing of calls towards a mobile station 

when the location of the latter is initially not known. In GSM, for calls towards 
a mobile station from outside of the PLMN in which the user of the mobile 
station is registered, it is the task of the GMSC to find out from the home HLR 
of the user being called, where that user is and then appropriately route the 
IS incoming call. The call management function involves the MSC/VLR, HLR and 

GMSC. 

In GSM, the PLMN knows the location of a mobile (unless completely switched off) at 
least to within a particular location area (this is a group of radio cells depending from the 

20 same MSC - there may be more than one location associated with each MSC). This is 
achieved by having each mobile station initiate a location update when it determines it 
has changed location area. A mobile station can tell when it has changed location area 
because the BTS of each cell periodically transmits the identity of the cell and location 
area in which it is located; by storing this location area information, the mobile station 

25 can readily tell when it changes location area. 

Since the PLMN now knows the location area of each mobile station, when it is 
necessary to route an incoming call to a particular mobile, it is only necessary to transmit 
a paging message in the cells of the relevant location area inorder to find out exactly 
30 where the mobile station is. 



wo 98/37685 PCT/EP98/01 120 

9 

Finally, it is worth noting how a subscriber is identified. Within the international GSM 
community, each subscriber is uniquely identified by a number, the IMSI (International 
Mobile Subscriber Identity). This number is fifteen digits or less and comprises a 3-digit 
mobile country code (MCC), a 2-digit mobile network code (MNC) givmg a subscriber's 
5 home PLMN, and a mobile subscriber identification number (MSIN) identifying the 
subscriber in his home PLMN. The IMSI is not the telephone number of the subscriber - 
many telephone numbers can be assigned to a single subscriber. 

The IMSI of a subscriber is held in a subscriber identity module (SIM) that plugs into 
10 a mobile station. Each time the mobile station accesses the PLMN, the IMSI held in the 
associated SIM is provided to the PLMN (either directly, or more usually, indirectly in 
the form of a TMSI that is aii alias for the IMSI within the current location area of the 
subscriber). The IMSI allows the PLMN to access the HLR where the subscriber is 
registered to retrieve subscriber-specific data (such as services for which the user is 
15 registered) and to record the MSG m whose area the mobile station is currently located, 
according to context. 

Sprvipg PrQviisiiQfl and CAMEL 

A number of standard services, such as inbound call barring, are available in GSM (so- 
20 called Supplementary Services) and a user may register for selected ones of these . 

services with this selection being stored in the subscriber profile data held by the HLR. 

When a user exercises, in the user's home PLMN 29, a service for which the user is 

registered, the service is executed m standard manner well understood by persons skilled 

m the art. Any associated announcements will be in a form suitable for the likely users 
25 of the PLMN 29 (for example, in Finland the annoucements will be in Finnish); 

generally the MSG will have associated announcement delivery means for delivering 

announcements over the bearer connection to the user. 

Such service provision will involve one or more of the HLR 23 and the current MSG 
30 20H A^LR 24H relevant to the user (- see Figure 2, where the PLMN components have 
been given the same numbers as in Figure 1, the suffix H being used to indicate, if 
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needed, a component of the home PLMN 29 as distinct from a similarly numbered 
component of a visited PLMN 40, such components being suffixed with a V). 

Value added (non-standard) services provided by the PLMN operator are executed on 
5 an SCP (service control point) 30 connected to the MSG 20H; again a user must register 
for a desired service and the MSG will check the profile of a user before requesting the 
SGP 30 to execute the service. Any required announcements are played by the aforesaid 
delivery means associated witti the MSG, the SGP specifying the required announcement 
by number. 

10 

The service-related elements of the SGP 30, HLR 23, VLR 24H and MSG 20H 
cooperate to provide a service subsystem of the PLMN. 

When the user roams out of the home PLMN 29 and visits a PLMN 40 communicating 
IS with the home PLMN through the SS7 signalling network (see Figure 3), then standard 
services for which the user has registered in PLMN 29 are still available. The visited 
PLMN 40 knows for which services the user is registered because it fetches the user's 
profile from the HLR 23 of the home PLMN 29 and stores the profile in the current 
relevant VLR 24V (recall that the user's home PLMN is known to the visited PLMN by 
20 the user's IMSI). One drawback of the current arrangement is that any announcements 
associated with the standard service will be in the form / language suitable for the home 
users of the visited PLMN and this can be a problem. 

More seriously, when a user roaming in the visited PLMN wishes to take advantage of 
25 a value-added service for which the user is registered in the home PLMN 29, there is 
presently a problem in domg so because the original GSM specifications did not define 
any way of doing this. It is for this reason that the GAMEL enhancement has been 
brought forward. In a GAMEL compliant system (see Figure 4), the visited-PLMN VLR 
24V as well as being provided with the user profile data, is also passed the address of 
30 the home-PLMN SGP 30 designated to handle the user's home-PLMN value-added 
services. In addition, a message set is defmed for enabling the SGP 30 to talk to the 
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visited-PLMN MSCA^LR subsytem 20V/24V. Now when a value-added service is 
required in respect of a user roaming in the visited PLMN 40, the MSCA^LR subsystem 
of the visited PLMN can communicate over the signalling network 31 with the SCP 30 
and request it to run the required service. The results of the execution of the 
5 corresponding service logic are passed back to the visited-PLMN MSCATLR subsystem 
which then delivers the service as directed. 

However, the problem remains that announcements will be inappropriate because of the 
practice of having the SCP identify announcements by numbers; even if consistent in 
10 meaning between PLMNs 29 and 40 there remains the problem that the announcements 
delivered over the bearer connection from the MSG to the user may be in a foreign 
language for the user. 

ApgOBBCgmgnt PeUyery 

15 Figure 5 illustrates an embodiment of the invention which overcomes the above 
drawbacks. In the Figure 5 arrangement, the announcements appropriate to a value- 
added service belonging to home PLMN 29 are held in a store 32 accessible to the SCP 
30. Now when the SCP executes a value-added service for a user roaming in a visited 
PLMN, as well as passing the visited-PLMN MSCA^LR the results of executing the 

20 service logic, the SCP will also pass the required announcements encapsulated within an 
appropriate SS7 message. The announcement may be in any appropriate form for 
playback. Whilst in theory delivery of the message could be effected by the 
announcement-delivery means of the visited-PLMN MSCA/'LR subsytem, it may be 
simpler to provide an additional system component (media delivery node 35) which 

25 translates the announcement received from the SCP 30 mto a form suitable for delivery 
over the bearer connection to the user. For example, the announcement may be stored 
and transferred to the visited PLMN as an ASCII text message and then translated into 
digitised voice by the the media delivery node 35, For simplicity, the relevant 
components of the visited PLMN that are involved in the delivery of a service (including 

30 one actually executed by SCP 30) and any associated announcement, are hereinafter 
referred to as the "service subsystem" of the visited PLMN; this subsytem may include 



wo 95/37685 PCT/EP98/01 120 

12 

additional conq)onents to those already mentioned depending on how the PLM N operator 
chooses to inclement the network (for example, a separate service control point may be 
provided). 

5 The Figure 5 arrangement may be used not only for the non-standard added-value 
services but also for the standard services. In this case, whilst the related service logic 
is executed by the visited PLMN, any announcements required by the service are 
requested from the home-PLMN SCP30 and supplied back over the signalling network 
for delivery by the node 35 when appropriate. 

IP 

It will be appreciated that a number of variants are possible on the basic arrangement 
described above with reference to Figure 5. Thus, the announcements could be held 
elsewhere in the home PLMN and retrieved by the SCP 30 as needed; indeed, as will be 
described hereinafter with respect to Figure 6, the announcement store may be external 
IS of the mobile phone system entirely. 

Furthermore, the SCP 30 need not itself directly pass the required announcement to the 
service subsystem of the visited PLMN, but could simply pass a pointer to the 
announcement and leave it to the visited-PLMN service subsystem to fetch the 
20 announcement. 

Another possiblity would be for the visited-PLMN service subsystem to pre-emptively 
load the announcements (or at least their addresses) upon a home-PLMN user being 
identified as in the coverage area of the service subsystem. 

25 

Instead of the signalling network 31 being used to transfer announcements, it is possible 
to use another data network (that is a network other than the bearer connection resources 
ofthePLMNs). 

30 Figure 6 illustrates a further embodiment of the invention in which the announcements 
are held in a server 51 connected to an Intranet or the Internet (that is, an enterprise or 
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public IP based network 40). The server 51 may, for example, be an HTTP server 
holding the announcements at known URLs. In this case, whilst the SCP 30 could itself 
fetch the correct^announcement, it is preferable that the SCP 30 passes the URL of the 
required announcement to the service subsystem of the visited PLMN. The visited- 
5 network service subsystem then retrieves the announcement through an interface 52 with 
the network SO. It will be appreciated that the home PLMN also has access to the 
network 50 in order to retrieve the announcement for use when the u^er is in the home 
PLMN 29. 

10 With such an arrangement it is very easy to enable individual users to specify their own 
personal anouncements - for example, each user could have their own personal 
announcements stored at respective URLs with the announcements being user-accesible 
for editing. Alternatively, the announcements for an enterprise could be held in a 
database accesible through a server-side script at a predetermined URL. 

15 

It will be appreciated that the present invention is not restricted to voice announcements 
for mobile phone systems. So long as the bearer connection is suitable and the user is 
appropriately equiped, the announcements could be images or video clips. Furthermore, 
the invention has application to public and private fixed communications system since 
20 users of these systems are also mobile and effectively move from a local or home 
network to remote networks where service announcements may be unintelligible. In 
such cases, identifying a user's home network would either need to be based on user 
input of an identifying code (for example, a personal telephone code) or could be done 
automatically in much the same way as with mobile phones. 
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CLAIMS 

1. In a communications system in which a user is registered with a home network for 

a particular service which has an associated announcement accessible to a service 
5 subsystem of the home network; a method of facilitating service delivery to the user 

whilst the user is roaming in another network (a "visited" network) of the 

conununications system, the method comprising the steps of: 

(a) determining the presence of the user in a said visited network and identifying for 
the user's home-network service subsystem; 
10 (b) — either before or at the time that said particular service is required in respect of 
thea user when the latter is roaming in said visited network, causing the user's 
home-network service subsystem to pass to a service subsystem of the visited 
network, or to direct the latter towards, the announcement associated with the 
required service, said announcement being transferred to media delivery means 
IS of the service subsystem of the visited network over a data network, and 

(c) — during delivery of the service in the visited network, delivering the 
announcement from the media delivery means of the visited network, over a 
bearer connection of the visited network, to the user. 



20 2. A method according to claim 1, wherein on said service being required whilst the 
user is roaming in the visited network, the service logic providmg the service is run by 
the service- subsystem of the home network with the results being passed to the service 
subsystem of the visited network, the announcement associated with the service being 
provided, or pointed to, by the home-network service subsystem and used by the visited- 

25 network service subsystem in delivering the service. 

3. A method according to claim 1, wherein said service is a standard service provided 
by both the service subsystem of the home network and the service subsystem of the 
visited network with both subsystems having service logic for implementing the service, 
30 whereby on the service being required whilst the user is roaming in the visited network, 
the service subsystem of the visited network runs its service logic for the service but the 
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associated announcement used is that provided, or pointed to. by the home-network 
service subsystem. 

4. A method according to any one of the preceding claims, wherein said announcement 
5 is held in storage means of the home network and is passed in step (b) by die home- 
network service subsystem to the visited-network service subsystem. 

5. A method according to claim 4, wherein said service subsystem comprises a service 
control point to which said storage means is connected. 

10 

6. A method according to any one of claims 1 to 3. wherein said announcement is held 
in storage means of the home network and is pointed to in step (b) by the home-network 
service subsystem for fetching by the visited-network service subsystem. 

15 7. A method according to any one of claims 1 to 3, wherein said announcement is held 
in storage means of a data network external to said communications system, the 
announcement being fetched in step (b) by the home network service subsystem and 
passed by it to the visited-network sCTvice subsystem. 

10 8. A mediod according to any one of claims 1 to 3. wherein said announcement is held 
in storage means of a data network external to said communications system, the 
announcement being pointed to in step (b) by die home network service subsystem and 
then fetched by the visited-network service subsystem. 

15 9. A method according to clahn 7 or claim 8. wherein said external data network is die 
Internet/Intranet and the announcement is a personal one determined by the user and held 
on an Internet/Intranet server. 



10. A method according to claim 9. wherein said server is an HTTP server and home- 
30 network service subsystem points die visited-network to it by passing die URL of die 
announcement . 
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11. A method according to claim 1. wherein said announcement is transferred to the 
media delivery ^neans of die visited network over a signalling system of die 
communications system 

12. A mefliod according to any one of the preceding claims, wherein said 
communications system is a mobile phone system. 
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